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DETAILED ACTION 
Claim Rejections • 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 1, 4, 8, 9, 12 - 14, 16, 53, 55, 57, 58, 60, 63, 65, 66 and 68 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Boeck, US 5,880,018. 
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Regarding claims 1,13, 53, 60 and 63, Boeck teaches a method of incorporating 
a first dielectric material into a layer of an electronic structure that includes at least one 
conductive line of a semiconductor device, said layer of electronic structure and said at 
least one conductive line being fabricated by a process that includes at least one 
thermal processing step at a temperature greater than a maximum withstand 
temperature of said dielectric material, said method comprising: 

• fabricating said layer of electronic structure and said al least one conductive line 
14 and 20 at least through the thermal processing step, said layer comprising a 
second dielectric material 20 formed atop an etch stop layer 16 and lying 
adjacent said at least one conductive line and said second dielectric material 
having a maximum withstand temperature greater than the temperature of the 
thermal processing step with reference to Fig. 3; Boeck teaches first dielectric 
material 22 has a lower dielectric constant than the second dielectric material in 
column 4, lines 45 -67. 

• removing at least a portion of said second dielectric material from said layer 
down to said etch stop layer with reference to Fig. 4 ; and 

• depositing a layer of said first dielectric material 22 in place of the removed 
portion of said second dielectric material with reference to Fig. 5 in between 
column 3, line 10 and column 4, line 67. 

Boeck teaches contact barrier layer 49 for the conductive lines in column 6, line 
27 with reference to Fig. 10, but fails to teach removing the second dielectric layer 
subsequent to thermal processing step. 
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However, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Boeck and apply a thermal processing step such as 
anneal the barrier layer since annealing is conventional for the benefit of making the 
layer pinholes free for providing proper barrier function. 

Regarding claims 8, 16, 57 and 68, Boeck teaches the step of depositing a layer 
of said first dielectric material includes depositing said layer atop said conductive line; 
and planarizing said layer of said first dielectric material such that a portion thereof 
remains atop said conductive line and serves as an inter - level dielectric layer with 
reference to Fig. 6 and in column 4, lines 45 - 67. 

Regarding claim 9, Boeck teaches a method of incorporating a first dielectric 
material into an insulator structure that is adjacent to at least one conductive line of a 
semiconductor device said insulator structure and said at least one conductive line 
being fabricated by a process that includes at least one thermal processing step at a 
temperature- greater than a maximum withstand temperature of said first dielectric 
material, said method comprising: 

fabricating said insulator structure and said at least one conductive line at least 
through the thermal processing step using a second dielectric material with a maximum 
withstand temperature greater than the temperature of the thermal processing step, said 
fabricating step comprising: 

• depositing a first iayer of said second dielectric material 12 atop a surface of a 
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semiconductor substrate (see Fig. 1); Boeck teaches first dielectric material 22 
has a lower dielectric constant than the second dielectric material in column 4, lines 45 
-67. 

• planarizing said first layer of said second dielectric material 12 to a top-surface of 
another conductive line disposed atop said semiconductor substrate, 

• depositing another layer of said second dielectric material 18 atop said first layer 
of said second dielectric material 12 and atop said another conductive line (see 
Fig. 1), 

• patterning and etching said another layer of said second dielectric material to 
form at least one opening therein (see Fig. 2), and 

• filling said opening with at least one conductive material 14 and 20 to form said at 
least one conductive line (see Fig. 3); 

• removing at least a portion of said second dielectric material (see Fig. 4), and 

• depositing a layer of said first dielectric material 22 in place of the removed 
portion of said second dielectric material. 

Boeck teaches contact barrier layer 49 for the conductive lines in column 6, line 
27 with reference to Fig. 10, but fails to teach removing the second dielectric layer 
subsequent to thermal processing step. 

However, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Boeck and apply a thermal processing step such as 
anneal the barrier layer since annealing is conventional for the benefit of making the 
layer pinholes free for providing proper barrier function. 
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Regarding claims 4, 12, 14, 55, 58, 62, 65 and 66 especially claim 58, 
Boeck teaches all limitations as were described earlier in rejecting claims 1 , 53 and 60 
and using contact barrier layer 49 in column 6, line 27 with reference to Fig. 10, but fails 
to teach annealing of the barrier layer at a temperature greater than the maximum 
withstand temperature of the first dielectric material and removing the second dielectric 
layer subsequent to thermal processing step.. 

However, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Boeck and anneal the barrier layer since annealing is 
conventional for the benefit of making the layer pinholes free for providing proper barrier 
function and the annealing temperature will also be greater than the maximum 
withstand temperature of the first dielectric material since the melting temperature of the 
low - k dielectric materials are quite low. 

Regarding claims 14 and 66, Boeck fails to teach a timed etching step for the 
dielectric material. 

However, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify the etching step by applying a timed etching to stop the 
etching at a time when the etching reaches the conductive plugs. 
5. Claims 7, 15, 56, 59 and 67 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Boeck, US 5,880,018 in view of Seta, US 2002/0102843. 

Regarding these claims, especially 59, Boeck teaches all limitations as 
were described earlier in rejecting claims 1, 53 and 60. Boeck also teaches planarizing 
the layer of first dielectric material to a top surface of the conductive line with reference 
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to Fig. 6, and teaches that process steps can be repeated in order to form another sets 
of interconnects overlying one conductive interconnect to form multiple layer 
interconnects but fails to teach depositing another layer of the first dielectric material 
atop said layer of planarized dielectric material and atop said conductive line. 

Seta teaches that a two layer interconnect can be formed by depositing another 
layer of the first dielectric material 116 atop the layer of planarized dielectric material 
1 16and atop said conductive line 110 with reference to Fig. 34A for the benefit of 
forming interconnects with height differences in a two layer structure in paragraph 352. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Boeck and deposit another layer of the first dielectric 
material atop said layer of planarized dielectric material and atop said conductive line 
for the benefit of forming interconnects with height differences in a two layer structure as 
taught by Seta in paragraph 352. 

Response to Arguments 
6. Applicant's arguments filed November 29, 2005 have been fully considered but 
they are not persuasive. The Applicant's primary argument is regarding the absence of 
any teaching about thermal processing step by Boeck (see paragraphs 2-4 starting on 
page 12 of the amendment). This argument is not persuasive because of the following 
reasons. Boeck recites the main manufacturing steps omitting the obvious thermal 
processing steps. For example, the deposition of dielectric materials is carried out at 
certain temperatures, which are generally above room temperatures. The second 
dielectric layer, which is a silicon dioxide layer, usually is annealed for densification. 
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The densification is necessary for etching a via or trench through the dielectric layer. 
Thus, although Boeck is silent about the thermal processing steps, it would have been 
obvious to one with ordinary skill in the art at the time of the invention to incorporate 
various thermal processing steps as routine and standard processing steps during a 
semiconductor device manufacturing process as defined and disclosed by Boeck as 
were described earlier in rejecting the claims. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Asok K. Sarkar whose telephone number is 571 272 
1970. The examiner can normally be reached on Monday - Friday (8 AM- 5 PM). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William B. Baumeister can be reached on 571 272 1722. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

9. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Asok K. Sarkar 
December 22, 2005 

Primary Examiner 



